Materials and Methods

Materials. 4-Mercaptobenzoic acid (4-
]/CT). Thiolated poly(ethylene) glycol (HS-PEG, 5kDa) was purchased from Nanocs.
AEROSIL®R202 (fumed silica treated with polydimethylsiloxane, average particle size: 14 nm) was purchased from Evonik Industries. Polyvinylidene fluoride (PVDF) membrane filters (0.22 µm pore size, 13 mm in diameter) and polytetrafluoroethylene (PTFE) membrane filters (0.1 µm pore size, 13 mm in diameter) were purchased from EMD Millipore.
Equation S1
pH Nanoprobe Synthesis. The synthesis of the SERS pH nanoprobes was described previously.(42) Briefly, 500 μL 4-MBA ethanol solution (100 μM) was added to 500 μL AuNP suspension (5×10 10 NPs/mL). Following vortex mixing, the mixture was kept at room temperature for 120 min and subsequently, 100 μL HS-PEG solution (500 μM) was added to the mixture. The mixture was washed by DI water three times by centrifugation. 4-ATP-coated AuNPs were synthesized by adding 10 μL 4-ATP in ethanol (1 mM) into 500 μL AuNP suspension followed by 1 min vortex mixing. PVP-coated nanoprobes were synthesized as the following procedure: 500 μL of AuNP suspension and 500 μL of 100 μM 4-MBA ethanol solution are mixed together in a centrifuge tube and vortex for 1 min. After 30 min reaction at room temperature, 100 μL of
500 mM PVP aqueous solution was added. After 1 h reaction at room temperature, the mixture was washed by centrifugation using the same procedure as the PEG-coated probes.(42)
Generation and Collection of Aerosol Droplets. The method to generate and collect aerosol droplets is illustrated in Fig. 1A . In these experiments, 2 mL of probe suspension was added to 3 mL of 1 M PB solution followed by gentle mixing. Aerosol droplets were generated by aerosolizing this suspension with a commercial atomizer (TSI 3076, TSI Inc.) that was contained in a custom chamber designed to maintain relative humidity near 100% (Fig. S20) . Aerosolized droplets were collected on a superhydrophobic filter placed ~1 cm away from the atomizer outlet.
The superhydrophobic filter was produced by drop coating 100 µL of AEROSIL in acetone suspension (4 g/L) onto a PVDF filter that was then air dried. Once the aerosolized droplets were collected, the superhydrophobic filter was sealed in a flow cell that was connected to an automatic humidity controller ( Fig. S21 ) that maintained relative humidity at 97.5%. The flow cell was then placed on the sample stage of the Raman spectrometer for analysis.
Instrumentation. Single aerosol droplets were scanned by a confocal Raman microscope using a 50× objective (WITec Alpha 500R) and a 785 nm laser. Laser spot size limits the spatial resolution of the SERS measurements. In this study, the lateral size of the laser spot was 0.68 µm, the axial size of the laser spot is 3.2 µm, and the excitation volume was 1.5 μm 3 . Raman scanning was 
